We present 90 cm VLA imaging of the COSMOS field, comprising a circular area of 3.14 square degrees at 8.0 ′′ × 6.0 ′′ angular resolution with an average rms of 0.5 mJy/beam. The extracted catalog contains 182 sources (down to 5.5σ), 30 of which are multi-component sources. Using Monte Carlo artificial source simulations we derive the completeness of the catalog, and we show that our 90 cm source counts agree very well with those from previous studies. Using X-ray, NUV-NIR and radio COSMOS data to investigate the population mix of our 90 cm radio sample, we find that our sample is dominated by active galactic nuclei (AGN). The average 90-20 cm spectral index (S ν ∝ ν α , where S ν is the flux density at frequency ν, and α the spectral index) of our 90 cm selected sources is -0.70, with an interquartile range of -0.90 to -0.53. Only a few ultra-steep-spectrum sources are present in our sample, consistent with results in the literature for similar fields. Our data do not show clear steepening of the spectral index with redshift. Nevertheless, our sample suggests that sources with spectral indices steeper than -1 all lie at z 1, in agreement with the idea that ultra-steep-spectrum radio sources may trace intermediate-redshift galaxies (z 1).
INTRODUCTION
In the last decades optical sky surveys have proven as optimum tools to study properties of galaxies, their formation and evolution. The radio regime is important in this context as the observed synchrotron emission from galaxies traces dust-unbiased star formation and active galactic nuclei (AGN). It traces both ⋆ E-mail:vs@phy.hr the high-excitation radio AGN 1 that follow the Unified model for AGN, and low-excitation radio AGN, not identified as AGN at any other observing wavelength, and inconsistent with the Unified model for AGN (e.g. Ho 2005; Hardcastle, Evans & Croston 2007; Evans et al. 2006; ). The radio AGN types exhibit systematic differences in their physical properties; low-excitation radio AGN are hosted by red sequence galaxies with the highest stellar and central supermassive black hole masses, yet the accretion onto their black holes is at sub-Eddington levels (Evans et al. 2006; Best & Heckman 2012) . They are thought to be the population postulated in cosmological models responsible for exerting radio-mode AGN feedback, a heating ingredient in the models necessary to reproduce observed galaxy properties, such as the masses of red galaxies (Croton et al. 2006; Bower et al. 2006; Sijacki & Springel 2006) . On the other hand, high-excitation radio AGN are hosted by intermediate mass, 'green valley' galaxies, with intermediate mass supermassive black holes accreting at Eddington levels (e.g. Ho 2005; Hardcastle, Evans & Croston 2007; Evans et al. 2006; ).
Although several radio surveys have been obtained at low radio frequencies (Bondi et al. 2007; Tasse et al. 2007; Owen et al. 2009; Sirothia et al. 2009) , to-date the majority of radio surveys have been conducted at 1.4 GHz (20 cm). Opening a new frequency window at lower frequencies offers several advantages, such as detailed radio synchrotron spectral index assessment allowing more precise determination of galaxies' physical properties (e.g. Jelić et al. 2012) , their cosmic evolution (e.g. ) and direct identification of intermediate-redshift (z 1) radio sources via ultra-steep synchrotron spectra (e.g. De Breuck et al. 2002) . Compared to frequencies 1.4 GHz, synchrotron emission at lower frequencies is less affected by synchrotron losses with time (proportional to the square of the frequency), and it has been shown to better correlate with the mechanical power output of radio galaxies into their environment (Bîrzan et al. 2004 (Bîrzan et al. , 2008 ), a crucial aspect for studies of radio-mode AGN feedback. Moreover, compared with other information, the low frequency spectral energy distribution can be used to study the physics of AGN and star-forming galaxies (e.g. Bîrzan et al. 2004 Bîrzan et al. , 2008 Oklopčić et al. 2010; Jelić et al. 2012) .
Analyzing their 90 cm data down to a 5σ flux limit of 0.35 mJy in the SWIRE Spitzer legacy field, Owen et al. (2009) found a mean spectral index of −0.7, few very steep spectrum sources implying the absence of a large population of very steep (and high redshift) radio sources to the limit of their survey and a flattening of the 90 cm source counts below 3-5 mJy, respectively. A similar flattening of the 90 cm source counts has been found also by Sirothia et al. (2009) in the ELAIS N1 field. This flattening in the radio source counts has been reported earlier at higher frequencies and attributed to both starburst galaxies and low luminosity AGN (e.g. Smolčić et al. 2008) .
Here we present 324 MHz (90 cm) continuum observations of the COSMOS field with the Very Large Array. These low frequency radio data complement the existing 1.4, and ongoing 3 GHz coverage of the COSMOS field at radio wavelengths (Schinnerer et al. 2004 providing one of the best fields studied in the radio range and an ideal laboratory for the next generation radio facilities like ASKAP (Johnston et al. 2007 ), EMU (Norris et al. 2011 ) and the Square Kilometer Array (SKA). To date the COSMOS field has been observed with most major space-and ground-based telescopes over nearly the full electromagnetic spectrum reaching high sensitivities (Scoville et al. 2007; Capak et al. 2007; Schinnerer et al. 2007; Taniguchi et al. 2007; Mobasher et al. 2007; Trump et al. 2007; Lilly et al. 2007 Lilly et al. , 2009 Hasinger et al. 2007; Elvis et al. 2009; Koekemoer et al. 2007; Sanders et al. 2007; McCracken et al. 2012) .
In Sec. 2 we describe the observations and data reduction while in Sec. 3 and Sec. 4 we describe the construction of the catalog and the 90 cm source counts. A multiwavelength analysis is reported in Sec. 5, while our conclusions are summarized in Sec. 6.
We define the radio synchrotron spectrum as Sν ∝ ν α where Sν is the radio flux density at frequency ν, and α is the spectral index.
OBSERVATIONS, DATA REDUCTION AND IMAGING
Observations were performed in November 2008 with the VLA in its A configuration. The receivers were tuned to 324 MHz (90 cm, P-band). A single pointing towards the COSMOS field (centered at 10:00:28.6, +02:12:21) was targeted, resulting in a primary beam diameter (FWHM) of 2.3
• , and a resolution of 8.0 ′′ × 6.0 ′′ in the final map. A total of 24 hours of observations were scheduled during three nights. Due to the upgrade of some VLA antennas, and the incompatibility of the P-band receivers with the upgrade, about half of the data was lost, implying a total integration time of ∼ 12 hrs for a 27 antenna array.
The data were taken in spectral line mode to minimize bandwidth smearing. Two intermediate frequencies (IFs, each with two polarizations) were centered at 321.56 and 326.56 MHz, respectively (we hereafter take the average frequency of 324.1 MHz as the representative one). A total bandwidth of 3.027 MHz per IF was observed using 31 channels of 97.66 kHz bandwidth each, resulting in a final bandwidth of 6.027 MHz. The source J0521+166 (3C 138), observed at the beginning of each observing run for ∼ 13 minutes, was used for flux and bandpass calibration. The source J1024-008, observed for 1.5 minutes every ∼ 40 minutes between target observations, was used for phase and amplitude calibration. The data reduction was done in AIPS (Greisen 1990) . Bad data were flagged manually (using the AIPS task TVFLG) in each channel before, as well as after calibration to reduce radio frequency interference that could downgrade the quality of the final map.
After data calibration, the two IFs and two polarizations were imaged separately using a cell size of 1.7 ′′ × 1.7 ′′ (which appropriately samples the CLEAN beam of 8 ′′ × 6 ′′ ), and 61 separate facets of the field (using the AIPS task SETFC). Twenty more facets were generated using the NVSS catalog to account for bright sources outside the field as these could cause strong side-lobes in the field of interest. The facets were deconvolved via the CLEAN algorithm using the AIPS task IMAGR. CLEAN boxes were set manually around sources. The combined image of the two IFs and two polarizations was then used as the input model for self-calibration of the data in order to improve the image quality and further reduce the rms in the map. Self-calibration and imaging as described above were performed multiple times in an iterative manner until satisfactory results were reached. The final imaging was performed on the two IFs and two polarizations separately using ROBUST=0. The 4 maps were then combined into the final map which was corrected for the primary beam response (using the AIPS task PBCOR with a cut-off at 70% response limiting the mapped area to ∼ 3.14 square degrees). The final map, shown in Fig. 1 , reaches an angular resolution of 8.0 ′′ × 6.0 ′′ and has an average rms of ∼ 0.5 mJy/beam.
THE 90 CM SOURCE CATALOG: CONSTRUCTION AND COMPLETENESS

Component Extraction: Search and Destroy at 90 cm
The whole image shown in Fig. 1 (a circular area of radius 1 degree) has been used to identify 90 cm radio components. In order to select a sample of sources above a given threshold, defined in terms of local signal-to-noise ratio, we adopted the approach already successfully tested during the extraction of the VLA-COSMOS 20 cm sources (Schinnerer et al. 2007 ). First, the AIPS task RMSD was used to estimate the local background using a mesh size of 20 pixels, corresponding to 34 ′′ . The resulting rms map is shown in Fig. 2 while the distribution of the local rms value is shown in Fig. 3 Fig. 4 .
Using both the signal and rms maps ( Fig. 1 and Fig. 2 ) as in- put data we ran the AIPS task SAD to obtain a catalog of candidate components above a given local signal-to-noise ratio threshold. The task SAD was run four times with search levels of 10, 8, 6 and 5 in signal-to-noise ratio, using the resulting residual image each time.
We recovered all the radio components with a local signal-to-noise ratio greater than 5.00. Subsequently, all the selected components have been visually inspected, in order to check their reliability, especially for the components near strong side-lobes. After a careful analysis, a signal-to-noise ratio threshold of 5.50 has been adopted as the best compromise between a deep and a reliable catalog. The procedure yielded a total of 246 components with a local signal-tonoise ratio greater than 5.50.
Source identification, source sizes and catalog
More than one component, identified in the 90 cm map as described in the previous section, sometimes belongs to a single radio source (e.g. large radio galaxies consist of multiple components). Using the 90 cm COSMOS radio map we have combined the various components into single sources based on visual inspection. The final catalog lists 182 radio sources, 30 of which have been classified as multiple, i.e. they are better described by more than a single com-ponent. Moreover, in order to ensure a more precise classification, all sources identified as multi-component sources have been also double-checked using the 20 cm radio map. We found that all the 26 multiple 90 cm radio sources within the 20 cm map have 20 cm sources already classified as multiple. To generate our final 90 cm source catalog we make use of the VLA-COSMOS Large and Deep Projects over 2 square degrees, reaching down to an rms of ∼ 15 µJy/beam at 1.4 GHz and 1.5 ′′ resolution (Schinnerer et al. 2007 ). The 90 cm COSMOS radio catalog has, however, been extracted from a region of 3.14 square degrees (see Fig. 1 and Sec. 3.1). This implies that a certain number of 90 cm sources (48) lie outside the area of the 20 cm COSMOS map used to select the radio catalog. Thus, to identify the 20 cm counterparts of the 90 cm radio sources, we used the joint VLA-COSMOS catalog (Schinnerer et al. 2010) for the 134 sources within the 20 cm VLA COSMOS area and the VLA -FIRST survey (White et al. 1997) for the remaining 48 sources. The 90 cm sources were cross-matched with the 20 cm VLA-COSMOS sources using a search radius of 2.5 arcsec, while the cross-match with the VLA-FIRST sources has been done using a search radius of 4 arcsec in order to take into account the larger synthesized beam of the VLA -FIRST survey (∼ 5 arcsec). Finally, all the 90 cm-20 cm associations have beenw visually inspected in order to ensure also the association of the multiple 90 cm radio sources for which the value of the search radius used during the cross-match could be too restrictive. In summary, out of the total of 182 sources in our 90 cm catalog, 168 have counterparts at 20 cm.
In our 90 cm catalog multiple component sources are identified by the flag "Mult=1". Since the radio core of these multiple sources is not always detected, following the same procedure adopted for the 20 cm catalogue, their virtual radio position has been calculated as the mean value of the position of all components weighted for their total radio flux. Moreover, in order to avoid slightly different virtual positions, for the 26 multiple 90 cm sources that have been visually associated to a 20 cm multiple source (see above) the position has been assumed to be coincident with the 20 cm position. For all the multiple sources, the total flux was calculated using the AIPS task TVSTAT, which allows the integration of the map values over irregular areas. For these sources the peak flux (at the listed position) is undetermined and therefore set to a value of -99.999. Finally, for all the 90 cm single component sources, we report the position estimated on the 90 cm map, even for those with a 20 cm counterpart.
In order to determine whether our identified single-component sources are resolved (i.e. extended, larger than the clean beam) we make use of the ratio between total (ST ) and peak (SP ) fluxes (both calculated with the AIPS Gaussian fitting algorithm JMFIT within AIPS/SAD) as this is a direct measure of the extension of a radio source (see Bondi et al. (2003) ). In Fig. 5 we plot the ratio between the total and the peak flux density as a function of the signal to noise ratio S/N (=SP /rms) for all the 152 single component sources in the catalog. To select the resolved sources, we determined the lower envelope of the points in The resolved sources are flagged in the catalog by "Res = 1". For the unresolved sources the total flux density is set equal to the peak brightness and the angular size is undetermined and set equal to zero in the catalog.
Finally, following the procedure adopted for the VLA COS-MOS 20 cm survey, the uncertainties in the peak flux density SP and integrated flux ST have been calculated using the equation given by Condon (1997 , see also Hopkins et al. 2003 Schinnerer et al. 2004) . For the positional uncertainities we used the equations reported in Bondi et al. (2003) 
(their eqs. [4] and [5]).
Following Condon (1997) , calibration terms must be estimated from comparison with external data with better accuracy than the one tested. This is best done using sources strong enough (high S/N), thus yielding the noise terms in equation 4 A sample page of the catalog is shown in Tab. 1. For each source we report the 90 cm name, the RA and DEC position, the error on the position (σRA and σDEC ), the peak flux with relative error, the total flux with relative error, the 90 cm rms calculated on the position of the source, the deconvolved size of major and minor axes (θM and θm) and positional angle (PA) for resolved sources, the flag for resolved (Res = 1) and unresolved (Res = 0) sources, the flag for multiple (Mult = 1) or single (Mult = 0) component sources, the name of the 20 cm counterpart, the 20 cm peak flux, the 20 cm total flux, and the separation between the 90 and 20 cm positions. The full catalog is available in electronic format at the COSMOS IRSA archive.
Comparison with the 20 cm VLA-COSMOS data: 90 cm -20 cm spectral indices
The distribution of the 90-20 cm spectral indices is shown in Fig. 6 . We find a median value of −0.70 with an interquartile range of -0.90 to -0.53, consistent with the values typically found for radio sources at these flux levels (e.g. Kimball & Ivezić 2008; Owen et al. 2009) , and further confirming the validity of our 90 cm fluxes. Fourteen COSMOS 90 cm radio sources do not have a 20 cm counterpart (six of which lie within the 20 cm COSMOS area). The distribution of their 90-20 cm spectral indices, computed using the VLA-COSMOS and FIRST source detection limits of 75 µJy and 1 mJy, respectively, is also shown in Fig. 6 . As expected given the non-detections at 20 cm, these sources have spectral indices steeper than α ∼ −1. They could be ultra-steep spectrum sources, often located at high redshifts (see Sec. 5.3 and Fig. 11 ). However, we cannot exclude the possibility that some of them may also be spurious, specially the seven sources with a relatively low S/N (< 6.5).
Survey Completeness Tests
In order to estimate the combined effect of noise, source extraction and flux determination on the completeness of our sample, following the method described in Bondi et al. (2003) we constructed simulated samples of radio sources down to a flux level of 0.9 mJy, i.e. more than a factor of 3 lower than the minimum flux we used to derive the source counts (see next section). This allows us to account for those sources with an intrinsic flux below the detection limit which, because of positive noise fluctuations, might have a measured flux above the limit. The total flux distribution has been simulated using the 90 cm source counts and angular size distribution reported by Owen et al. (2009) . In particular, the sizes of sources have been randomly extracted from three different normal distributions with a mean value of 17, 7 and 4.5 arcsec for sources with a simulated flux of > 100 mJy, 10-100 mJy and <10 mJy respectively (see Table 3 in Owen et al. 2009 ). A total of 10 samples were simulated over an area of 3.14 square degree, i.e. equal to the area used to extract the 90 cm COSMOS catalog. According to the source counts distribution reported by Owen et al. (2009) (see their Table 8 ), we expect ∼ 195 sources/deg 2 with a flux greater than 0.9 mJy, corresponding to ∼ 610 sources for each simulated catalog of 3.14 square degrees. Considering all the samples, we simulated a total of 6115 sources, with a flux distribution as shown in Fig. 7 .
For each simulated sample, the sources were randomly injected in the residual sky image (i.e. in the map with the real sources removed) and were recovered with fluxes measured using the same procedure adopted for the real sources (see Sect. 3.1). All the detected simulated sources from all the 10 simulated samples were then binned using the same flux intervals used in the source counts calculation. The results of our simulation are summarized in Table  2 , where for each flux density bin we report the number of sources injected in the simulations, the number of sources detected using the same procedure adopted for the real data and the correction factor (C, with the relative standard deviation σC ) to be applied to our observed source counts. Our simulations tell us that we are strongly incomplete below 3.0 mJy (S/N ∼ 6.0) while at higher flux levels we are missing sources (∼ 10%) only in the bin 3.0-4.5 mJy where a small correction factor of 1.1 must be applied. For fluxes greater than 4.5 mJy, there is no need to apply a correction.
32MHZ SOURCE COUNTS
In order to reduce problems with possible spurious sources near the flux limit and effects of incompleteness (see _ tab:simulation ) we constructed the 90 cm radio sources counts considering only the 171 sources with a flux density greater than 3.0 mJy, corresponding to a S/N 6.0. The 90 cm source counts are summarized in _ tab:counts , where, for each flux density bin, we report the mean flux density, the observed number of sources not corrected for the correction factor C, the differential source density dN/dS (in sr −1
Jy
−1 ), the normalized differential counts nS 2.5 (in sr −1 Jy 1.5 ) with the estimated Poisson error (as n 1/2 S 2.5 ) and the integrated counts N (> S) (in deg −2 ). The normalized differential counts nS 2.5 multiplied by the correction factor (C) reported in _ tab:simulation , are plotted in Fig. 8 where, for comparison, the differential source counts obtained from other 90 cm radio surveys are also plotted. As shown in Fig. 8 our counts are in very good agreement with previous surveys over the whole flux range sampled by our data (∼ 3 -250 mJy). Unfortunately our 90 cm survey is not deep enough to confirm the flattening of the counts in the region below 3 mJy seen in other 90 cm surveys. 
SOURCE PROPERTIES
In this section we analyze the redshift distribution, radio luminosities, and radio spectral indices of our 90 cm VLA-COSMOS sources. For this we use the most recent COSMOS photometric redshift catalog (version 1.8 with UltraVISTA data added where applicable; Ilbert et al. 2009 Ilbert et al. , 2010 McCracken et al. 2012) , the photometric redshift catalog for XMM-COSMOS sources presented by Salvato et al. (2009) , and the most recent spectroscopic redshift catalog, comprising a compilation of all spectroscopic observations (public and internal) obtained to-date (zCOSMOS, Lilly et al. 2007 Lilly et al. , 2009 Lilly et al. , 2009 IMACS, Trump et al. 2007 ; MMT, Prescott et al. 2006; VUDS, Le Fevre et al. 2014.; Subaru/FOCAS, Nagao et al., priv. comm.; SDSS DR8, Aihara et al. (2011) ).
Redshift distribution and radio luminosities
We restrict our analysis to the area covered by the COSMOS 2 square degree survey. In the 324 MHz map we have identified a total of 182 sources (S/N 5.5) over the 3.14 square degree area. Out of these 131 reside within the COSMOS 2 square degree area. Only 6 out of the 131 sources do not have a 20 cm VLA-COSMOS counterpart. Given that the 20 cm resolution (and thus the positional accuracy) is by about a factor of 5 better than that in our 90 cm map we hereafter use the 20 cm positions to match the 125 sources detected at 90 cm with other multi-wavelength catalogs. Following Sargent et al. (2010) we use a radius of 0.6 ′′ for the cross-correlation with optical and photometric redshift catalogs (see also Fig. 2 in Smolčić et al. 2008) . Optical counterparts are identified for 115 out of 125 sources (i.e. 92%), however 4/115 are located in masked regions and thus no reliable photometry and photometric redshift could be determined for those (Ilbert et al. 2010) . Matching the catalog with the full COSMOS spectroscopic catalog we identify 49 sources with a reliable spectroscopic redshift.
The cross-correlation of the optical sources with the XMM-COSMOS catalog has been done by Brusa et al. (2007) . We identify 32 XMM sources in our sample of 115 90 cm sources with 20 cm radio and optical counterparts. 22 of these have reliable spectroscopic redshifts, and for the remainder we use photometric redshifts calculated by Salvato et al. (2009) .
Hereafter we use spectroscopic redshifts where available, and photometric redshifts otherwise. The redshift distribution for the 111 sources detected at 90 cm is shown in Fig. 9 . The redshift distribution peaks at z ∼ 1, and shows an extended tail up to z ∼ 3.
In Fig. 10 we show the 90 cm luminosity distribution of our sources as a function of redshift. We also indicate the 5.5σ flux limit (assuming an average spectral index of -0.70), as well as the luminosity limits for various star forming (Milky Way, LIRG, ULIRG, HyLIRG assuming star formation rates of 4, 10, 100, 1000 M⊙ yr −1 , respectively) and AGN galaxies. For the latter we take a separation of L90 cm = 3×10
25 W Hz −1 between high-and low-power radio AGN (e.g. Kauffmann, Heckman & Best 2008) . From the plot it is immediately obvious that the majority of our 90 cm sources are AGN. This is expected based on previous findings in radio surveys, and modeling of radio source populations (e.g Wilman et al. 2008; Ballantyne 2009 ).
Spectral index as a function of redshift
The observed spectral index of radio sources has been shown to decrease as a function of redshift for sources with 1.4 GHz flux densities higher than 10 mJy (e.g. De Breuck et al. 2000 ). An explanation for this is related to a combination of the K-correction of a typically concave-shaped radio synchrotron spectrum (log Fν ∝ α log ν where α changes with frequency; see Miley & De Breuck 2008) and an increasing spectral curvature at high redshifts (mainly due to stronger inverse Compton losses in the denser cosmic microwave background at high redshifts; Krolik & Chen 1991) . However, physical effects such as e.g. higher ambient density at higher redshift has to be invoked to explain the effect (see Miley & de Breuck 2008 for review). Thus, it has been suggested that high spectral indices of radio sources are an efficient proxy for identifying sources at high-redshifts. Although various efficient UV-NIR drop-out techniques have been identified to-date (e.g. Steidel et al. 1996) , a purely radio-based high-redshift identifier may prove useful for currently conducted and planned future radio surveys (e.g. LOFAR all sky survey, WODAN and EMU) as these will have to rely on radio data only before the availability of next-generation UV-NIR sky surveys (e.g. LSST, Euclid).
To test whether a trend of steepening of spectral indices with increasing redshift exists or not we show the spectral index as a function of redshift for our sources detected at 90 and 20 cm with optical counterparts in Fig. 11 . We find no clear evidence of spectral index steepening with redshift in our sample with a flux limit of ∼ 2.75 mJy. This is consistent with the findings presented by Owen et al. (2009) who observed the Deep SWIRE field at 324.5 MHz down to an rms of 70 µJy/beam, and do not find a large population of ultra-steep spectrum sources down to this limit. Only one source in our sample has a spectral index steeper than α = −1.3, the division usually used to identify high redshift source (e.g. De Breuck et al. 2000) . Nevertheless, our data suggest that a selection of α < −1 would select sources with z 1.
In the full 90 cm VLA-COSMOS catalog over 3.14 square degrees 182 sources were identified. Out of these 14 do not have counterparts at 20 cm (either in the 20 cm VLA-COSMOS or the FIRST surveys). Out of these 182 sources, in the previous sections we have analyzed 111 sources with 20 cm counterparts and reliable redshifts. Thus, 57 sources with 20 cm counterparts (=182-111-14) remain so-far unaccounted for. In Fig. 12 we show the spectral index distribution of the full 90 cm sample with 20 cm (VLA-COSMOS or FIRST) counterparts, as well as that of the 57 remaining sources. The distribution of the latter is very similar to that of the first (we find median spectral indices of -0.70 and -0.74 for the full sample, and the subsample, respectively). This suggests similar physical properties of the sources in the two samples. Furthermore, applying a cut of α < −1 to the subsample of 57 sources . 90 cm luminosity as a function of redshift for our 324 MHz detected sources. The curve shows the 5.5σ limit of our 90 cm data (assuming a spectral index of 0.7), and the horizontal lines indicate the locations in this diagram of various types of galaxies (labeled in the panel). Note that at the 90 cm flux limit we predominantly identify AGN galaxies.
suggests that 7 of these can be identified without other information to be at high redshift, i.e. z 1.
SUMMARY
We have presented a 90 cm VLA map of the COSMOS field, comprising a circular area of 3.14 square degrees at 6.0 ′′ × 5.3 ′′ angular resolution with an average rms of 0.5 mJy/beam. The ex- tracted catalog contains 182 sources, 30 of which consist of multiple components. Using Monte Carlo artificial source simulations we have derived the completeness correction for the catalog. Our source counts agree very well with those from previous studies, verifying the validity of the catalog. As expected based on previous findings in radio surveys, and modeling of radio source populations (e.g Wilman et al. 2008; Ballantyne 2009 ) our sample is AGN dominated, as inferred based on 90 cm radio luminosity considerations.
Combining the 90 cm with our 20 cm VLA-COSMOS data we infer a median 90-20 cm spectral index of -0.70, with an interquartile range of -0.90 to -0.53. This is consistent with values found at 90 vs. 20 cm wavelengths (Owen et al. 2009 ), as well as that typically found for radio sources at high (GHz) radio frequencies (e.g. Kimball & Ivezić 2008) .
Making use of the COSMOS photometric and spectroscopic redshifts of our 90 cm sources we find no strong evidence for steepening of the spectral index with redshift. The sources in our sample with spectral indices steeper than -1 all lie at z 1, in agreement with the idea that ultra-steep-spectrum radio sources may trace intermediate-redshift galaxies (z 1). (DFG). The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc.
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